Epithelial dependence of the bronchodilatory effect of sevoflurane and desflurane in rat distal bronchi.
The bronchial epithelium releases substances that enhance bronchodilation in response to certain bronchodilators. We examined the hypothesis that the bronchodilatory effect of desflurane and sevoflurane depends on the epithelium in rat distal bronchial segments. Wistar rat subsegmental bronchial segments (diameter approximately 100 microm) were dissected. After preconstriction with 5-hydroxytryptamine, each segment was exposed to increasing concentrations of desflurane 0%-12% or sevoflurane 0%-4.8% under four conditions: after epithelial rubbing, after pretreatment with the nitric oxide (NO) synthase inhibitor N(G)-nitro-L-arginine (L-NNA), after pretreatment with the cyclooxygenase inhibitor indomethacin, or with no preintervention (control). Changes in bronchial diameter were monitored using an in vitro video detection system. Both desflurane and sevoflurane produced concentration-dependent bronchodilation (P < 0.001 for either anesthetic; 54% +/- 8% [mean +/- SD] dilation for 12% desflurane and 48% +/- 14% dilation for 4.8% sevoflurane). For both anesthetics, bronchodilation was significantly attenuated by epithelial rubbing (15% +/- 4% dilation for 12% desflurane and 13% +/- 10% dilation for 4.8% sevoflurane; P < 0.001 each), by pretreatment with indomethacin (12% +/- 3% dilation for 12% desflurane and 9% +/- 5% dilation for 4.8% sevoflurane; P < 0.001 each), and by L-NNA (24% +/- 8% dilation for 12% desflurane, P < 0.001; and 17% +/- 10% dilation for 4.8% sevoflurane, P < 0.01). Desflurane- and sevoflurane-mediated bronchodilation depends at least partially on the epithelium, and may involve both a prostanoid and NO in rat distal bronchi. Bronchodilation by the volatile anesthetics desflurane and sevoflurane is at least partially epithelium-dependent and may be attenuated in diseases affecting the epithelium, such as asthma.